~ 


Spacetime & Substance, Vol. 3 (2002), No. 3 (13), pp. 97-103 


© 2002 Research and Technological Institute of Transcription, Translation and Replication, JSC 


THE CREATION OF TIME FROM SUBSTANCE AND SPACE 


Scott M. Hitchcock! 


Institute for Time and Information Studies 2479 Shawnee Trail Okemos, Michigan, USA 48864 


Received July 04, 2002 


The "problem of time’ can be ’solved’ by observing that 'time' is a computational artifact originating from the 
'change' in the states and configurations of substance (matter) at all scales and levels of complexity in the space 
of an evolving Universe. 'Change! results from instabilities in the configurations of matter, which are driven by 
the fundamental forces into more stable configurations. The reconfiguration processes resulting in the hierarchical 
forms of matter throughout the universe are the fundamental sources of 'signals', which carry 'information' from one 
material system to another. The process of pairing signals, from one changing system (a standard clock) to 'observed' 
signals from another changing system, creates ’time labeled’ information states or 'infostates'. The difference between 
the time labels for any two infostates is defined as the ’time’ elapsed between the two observed events. "Time! does 
not exist a priori, but is in fact a computed measure of change. The ‘logic’ involved in producing time labeled 
infostates is illustrated using a "T-computer' model. The construction of a 'direction' and 'dimension' for 'arrows of 
time’ follows from the ‘time differences’ between labels for the time labeled 'infostates'. The set of all time labeled 
infostates forms the basis for conventional ‘time’ coordinates. 


1. Is There a "Problem of Time’? 


*Why is the flow of psychological time identical with the 
direction of increasing entropy? The answer is simple: 
Man is part of nature, and his memory is a register- 
ing instrument subject to the laws of information the- 
ory. The increase of information defines the direction 
of subjective time. Yesterday's experiences are regis- 
tered in our memory, those of tomorrow are not, and 
they cannot be registered before tomorrow has become 
today. The time of our experience is the time which 
manifests itself through a registering instrument. 1t is 
not a human prerogative to define a flow of time; every 
registering instrument does the same. What we call the 
time direction, the direction of becoming, is a relation 
between a registering instrument and its environment; 
and the statistical isotropy of the universe guarantees 
that this relation is the same for all such instruments, 
including human memory." — Han Reichenbach [1]. 
What is time? Time is a form of information [2] 
that represents a measure of change [3]. If nothing 
changes, then "'time' has no meaning. ’Change’ in the 
shape, contents, energies, and other physical and chem- 
ical properties of substances (matter) forming systems 
spread throughout the universe is observed as signals 
originating in or modified by the reconfigurations of 
these islands on the sea of the vacuum. The reconfig- 
urations are driven by the fundamental interactions of 
matter with other matter or with the vacuum (space). 
The problem of time is how do we construct ’time’ from 
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change in the universe? 

The ’problem of time’ can be ’solved’ by showing 
that 'time' is a computational artifact originating from 
the ’change’ in the states and configurations of sub- 
stance (matter) at all scales and levels of complexity 
in the space from particles to the galaxy distributions 
mapping the large scale structure and texture of the 
evolving Universe [2]. The solution includes a general 
method of computing time that can apply to the com- 
mon housefly evading a predator as well as humans at- 
tempting to evade the aging process. The T-computer 
is a general model for physical systems that can take in- 
formation from signals coming from an observed object 
in the environment and give them a time label relative 
to an internal or standard clock. In the simple case 
of the fly, images are processed and time labeled with 
respect to the fly’s heart rate. They are compared to 
previously stored (even if only in ’volatile’ or temporary 
memory) images in order to determine an evasive flight 
path in the fly’s ‘future’. 

This kind of time is relative, non-quantitative and 
relies on the ordering of the detected signals in a mem- 
ory. The ordering process creates a kind of time la- 
beling without the need for the normal numbers we 
associate with the time we read off clocks. The fly 
needs a primitive sense of time in order to extrapolate 
the most probable pursuit curve of it prey in order to 
evade it and survive. Any system that can store infor- 
mation in sequentially ordered sets and compare their 
relative position with respect to an internal or external 
standard clock can create ‘time’ as a measure of what 
has changed and what might change. The ’problem of 


98 


time' can be transformed into a problem of the creation 
of time by processing the information we gather about 
the things that change around us and in us. 

In this paper I will briefly outline a general model 
for the creation of time from change. This may help 
to explain what time is, but it still leaves the question 
open about the deep nature and origin of change’. The 
'problem of time’ can be solved but it leaves behind a 
'problem of change’. 


2. Unstable Systems, Change, and 
Clocks 


"Change! results from instabilities in the configurations 
of matter. These unstable systems or ’clocks’ are driv- 
en into more stable configurations by the fundamental 
forces (i.e. strong, electromagnetic, weak and gravita- 
tional). If the clock is a quantum system then it is a 
'"Feynman clock’ or FC [2] named after the method 
of Feynman diagrams. The reconfiguration processes 
produce the hierarchical forms of matter throughout 
the universe. During the reconfiguration process sig- 
nals can be produced. These signals propagate through 
space carrying ‘information’ from one material system 
to another. A clock in this framework is any system 
that produces or modifies information (signals) during 
internal processes or through interactive processes with 
other systems or signals. 


3. Signal Detection and Time Labeling 


The process of pairing signals, one from a reference 
system (e.g. a standard clock) and one from an ’ob- 
served’ system, creates "time labeled’ information states 
or "infostates' combining information from both sys- 
tems. This new infostates is stored in the memory 
of the observer's information processing system. This 
computational process in a physical system is a form 
of time-computer or '7-computer'. This is illustrated 
with a general "T-computer' model or T-machine (see 
Figure 1). 

The progression of information transfer through the 
'I-computer is mapped by the position of the infos- 
tate representing the coupling of the original coinci- 
dent signals and subsequent 'processed' or computed 
infostates as they are operated on by sequential 'gates' 
in the network. This information propagates through 
the T-computer from the Feynman and Standard clock 
sources to a time labeled memory. The final calcula- 
tion of the "time difference’, At = to — t1, between any 
two observed events or infostates stored in two differ- 
ent memory locations requires physical "logic that can 
find the 'difference' between the time labels associat- 
ed with the stored event information. In the following 
equations the nth composite state, Sn , is listed for the 
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entire T-computer acting as a single quantum system 
(Figure 1). This state represents a given configuration 
for the entire system focusing on the 'active' infostate 
in the causal network. In the following, |Network,) = 
|Nn), refers to the "inactive! collective state of the net- 
work components not involved with the location of the 
’active’ infostate. 

'The sequence of information flow through a causal 
network (e.g. T-computer) is tracked by 'active' or ’ex- 
cited’ (e.g. |FC*) infostate representing the spatial 
location in the network of all the relevant information 
corresponding to the observed event. The non-active 
states of the remaining components in the network are 
summed in the Network0fi term. The nth (computa- 
tional) state of the entire T-computer system is Sn. 
This corresponds to the infostate at a physical gate lo- 
cation in the causal network. 

We will assume that the initial configuration of the 
composite system is given by |S,) = |So), for n = 0. 
The standard clock and the 'observed' system provide 
the information (signals) to the T-computer detectors 
through open space or by closed "circuits! or ’guides’. 

We want to remember that we implicitly use anoth- 
er distinct T-computer when we assign a 'start time’ for 
the flow of information through any causal network or 
T-computer. Since the point here is that ’time’ is a bit 
or qubit of information generated by the T-computer, 
the start and stop times can be ignored. We will also ig- 
nore any 'decoherence' effects on the infostate through 
its' interaction with the environment (e.g. vacuum) 
since the decay "lifetime! of a system due to this cou- 
pling is already included in the system start and stop 
signals processed by the observer. The network will 
be considered to be robust enough to withstand decay 
of the local infostate in the active gate or node in the 
network. 

The equations below are intended to illustrate the 
general features of the T-computer. The details of the 
physical ‘logic’ gates and nodes forming a T-computer 
and the appropriate equations describing them are cur- 
rently being investigated by the author and will be pub- 
lished at a later date. 

We assume that we have an initial configuration of 
the entire quantum system involving the signal sources, 
however extended or remote in space, and the causal 
network forming the 'T-computer given by the super- 
position (sum) of all the infostates of the components 
in the extended system. These are represented by the 
collective state of the system, So, defining a reference 
’start’ state of the T-computer where the state index 
is n = 0. The following equations represent the state 
of the entire system in which the ’active’ signals, nodes 
or gates are identified separately from the remainder of 
the "inactive" components of the network. This allows 
us to see how the "infostate' is created and propagates 
through the network. We can see how it changes ('ex- 
pands’ with additional qubits into larger qwords or is 
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Figure 1: The schematic diagram of a simple idealized T-computer. The functions of the logic ’gates’ or nodes and the 
signals flowing between them represent a general model of the computation of ’time differences’ between events in a ’time- 
independent’ information space of 'infostates', (S), and the system or causal network forming the time labeling computer 
is in state |S). This state is the collective 'infostate' of the entire network forming the T-computer including the active 
and inactive components of the relevant computational network. The intent of modeling a T-computer is to show two 
things. First is that ’time’ is a computational artifact of a signal mapping process that defines time as function of the 
coincidence a clock signal with an event signal. Second is that the T-computer is a component or sub-network of more 
complex information processing systems. The T-computer is essentially a quantum computer with classical 'time' as an 
output. The principles in the signal mapping process also apply for larger scale systems that can be treated by classical 
methods. The key is that all the information used to define time at the macroscopic scale is traceable backwards to the 
origin of information in the microscopic ’quantum’ world. 
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’reduced’ to the selected information needed for a time 
computation) as it is acted upon by the "logic' of the 
network. 

The active components (e.g. signals, 'nodes' or 
'gates") of the T-computer system (i.e. the 'current? 
location of relevant information from the 'observed and 
time labeled' expanded infostate including additional 
qubits form any extra information created by process- 
ing or logic activities on the incoming infostate) and 
the remainder "inactive! network for the start state is 
given by states in Dirac notation. 

We begin with the initial state of the 'T-computer: 


|FC*) + |D) + |SC*) + |No) . (1) 


The active (excited) states of the FC and SC are 
direct product states of their respective 'ground' states 
and the ’potential’ outgoing signal. They are initially 
entangled until full decay at which point they become 
a 'distinct' linear superposition of quantum systems. 
When the source and its signal become 'measurably 
distinct’ we can consider them to be ’classically’ sep- 
arated. This 'separation' is represented as a sum (十 ) 
rather than the direct product (@). 

'The causal network forming the T-computer is a 
*quantum’ system. "Classical properties’ of a network 
are the result of mesoscopic or macroscopic collective 
excitations or behaviors resulting from the composite 
collective interactions of the quantum sub-systems or 
sub-networks. The distinction between quantum and 
classical scale phenomena is mainly a matter of the ob- 
servers’ choice of what is to be observed. For example, 
one could measure the 'classical' temperature of a gas 
cell (a ’thermodynamic’ infostate) or the optical scat- 
tering of individual ‘quantum’ photons by the particles 
in that same gas cell (quantum causal network infos- 
tates). The total system is neither quantum or classi- 
cal alone, but a system with both quantum and classical 
infostates at various hierarchical levels of complexity. 

We note that the Dirac notation lends itself to an 
oversimplified 'compact? representation of the state of a 
system considered to have a distinct quantum identity. 
We neglect the interactions of components of the sys- 
tem with each other or the environment if they are not 
'active'. 'Active' components are defined by the 'atten- 
tion' interaction of the observer with the T-computer. 
This interaction is the result of an ongoing coupling or 
feedback between the information source, a standard 
clock and the observer. 

The superposition of the quantum states or the 
quantum components of an ensemble system represents 
a system that does not support or generate collective 
excitations as the result of a 'condensate' state. The 
condensate state of an n-body system that generates 
or supports collective excitations is the result of the 
coupling of all the components in such a way that they 
are more than a superposition. The expression of this 
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collective or entangled condensate is the direct product 
of the system states whose whole is clearly more that 
the sum (superposition) of the parts. 


[[FC*) 2 |FCo) ® |Arc)] + ID) 
+ [|SC*) > |SCo) 8 |Asc)] + IN) - 


The decay rates of the FC and the SC may be dif- 
ferent. We will assume that the detector will 'hold' the 
FC infostate until the next available signal arrives from 
the standard clock. When both signals are detected 
they are converted into a 2-qubit infostate. 


[|FCo) @ Arc) + 1FCo) + |Arc)] 
+ |D) + [[SCo) 8 |Asc) ^ |SCo) + |Asc)] + |No)- 


The collective state of the total system is one in 
which the ’signals’ are in transit to the detector while 
the rest of the network is in its ’ground’ or signal detec- 
tion ’ready’ configuration. Once the ’classical’ or spa- 
tially distinct signals become close enough to their tar- 
gets to become superimposed and then entangled with 
the detectors, their identity as quantum signals travel- 
ing ’classically’ through space is destroyed. They are 
now coupled to the detectors as indicated by the direct 
product of the infostates of the active front-end com- 
ponents of the T-computer. 

The ’inactive’ components of the network including 
the FC source and the SC ’time pulse generator’ are 
lumped into the superimposed subset of the systems 
causal network as represent in the last term below. The 
2-channel detector is now in a collective excitation state 
in which two q-words (or qubits) are stored in parallel 
quantum registers. 


[[D) + Arc) + |^sc) > 1D) 8 Arc) 9 |Asc)] 
+[|F Co) + |SCo) + |N2) 一 IN3)] 
= |D} @ |Arc) 8 Asc) + | Na). 


The composite infostate of the detector is an ex- 
panded 'q-word' with two q-words concatenated into 
a larger q-sentence. The g-sentence infostate can now 
be propagated along the network for used as a "time 
stamp’ for the ’event’ originating in the FC and labeled 
by the SC. 


|D) @ |Arc) 8 |Asc) 
十 |wa) > [D*) + |N34) = |D*) + [Na) . 


The detector infostate is now given a ‘label’ that 
will be used later to compute the 'elapsed time' be- 
tween events in memory or the coordinate "time! used 
in standard space-time. 


[D*) 8 |a) + | Na) — |Ms, te) 
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t [D) 十 |Na) 一 |Ms, tk) + |D} + |Na+s) 
= |My, tk} + |D} + 1Ns). 


At this point a signal from another memory location 
carrying the ’time label’ information is shifted into the 
comparator. 


[|Mitm,te+m) + [Mi tk) + |Ne) - (2) 


The ’time labels’ are qubits in the n-bit word rep- 
resenting the infostates for the processed information 
from the source and standard clock ’events’ stored in 
the various addressable memory locations. 


[| Mi4m,tk+m) e [Mz , t)] 
4- |Ne) IM m tiem, Mk tk) + |N?) . 


'The interaction of the infostates from the two mem- 
ory locations takes place in a logic gate that compares 
the "time! qubits via a 'subtraction' operation. This fol- 
lows from the same kind of logic used in conventional 
computers that address specific bits needed for a log- 
ic operation involved with finding time differences for 
time labeled events. 


Mim eem, Mi, t) 

t IN?) 一 Miam; Mr, (tetm, te)) + 1N7) 一 
IM em; Mk) ® |te+m, te) 

+ |N7+8) > Mim, Mk) Q |Atn) + |Na) - 


The processing of the time labels for infostates cor- 
responding to two events results in a ’time’ infostate 
whose information 'content? is the difference between 
the labels. We are assuming that real numbers are used 
here, but complex numbers or any other set of number- 
like labels may work as long as the physical states of 
the register in which the computed ’time’ can be trans- 
lated into other higher order languages that 'interpret' 
causal relationships between events. 


[Mi pm, Mx) ® |Ata))] + Ns} > 1A) 
t [Mim Mi) + |Ns)] 一 |Atn) 十 |Ne). 


The information encoded in the difference between 
two time labels for two events is extracted by logic 
that can evaluate the absolute value of the difference 
between the two event ’times’ resulting typically in a 
real number. These time label numbers may be physi- 
cal states such as the number and polarity of charges, 
analog voltages, discrete binary sets of voltages, polar- 
ization states, or spin states. The numerical difference 
between two time labels corresponds to the physical dif- 
ference between their physical states in the tubit loca- 
tion of the infostate qword. The physical comparison of 
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two states by the logic of the gate in the T-computer re- 
sults in the following creation of another physical state 
in a register that can be translated into a number by 
higher order information processing: 


|Ats) 十 |we9) => [T[|Atn)] = At, = telassical] T N10) . 


Where ’J’ is the computers "time infostate’ result- 
ing from the computation of the time label differences 
in two event infostates by the time operator, T', acting 
on the two-qubit infostate, |At,), extracted from two 
memory locations. The action on this state results in 
conventional time, T[|At,)}] = At,. This is the time 
difference ’magnitude’ between events stored in memo- 
ries (k) and (k +m) with respect to a standard clock. 

'The constructed equation of time representing the 
bridge between quantum and classical processes ts: 


T[At«)] = Atn = tetassical- (3) 


"Time! differences and the information defining the 
order of infostates representing the observed events can 
be used to create temporal pointers or 'arrows of time' 
between ’earlier’ and ‘later’ infostates (ie. (k) and 
(k +m) respectively). This is the ’output’ of the T- 
computer. 

The magnitude of the differences in the time labels 
along with the ’pointer’ are used to construct arrows 
of time and the 'dimension' and "direction! of the time 
axis in standard (3 + 1) space-time. This is the 'clas- 
sical' time that is generally used as the time 'variable' 
in standard physics equations of motion. 

'The real number time differences coupled with the 
loading of info-states in memory locations, My4m and 
My along with the set of all ordered events defines 
for the observer a ’timeline’, time 'direction' and time 
"dimension! (usually = ’1’) coupled to a standard 3- 
space resulting in a (3 + 1) space-time. It also de- 
fines à Quantum Arrow of Time (QAT) for signal cre- 
ation and induced infostates in detectors originating 
in the irreversible reconfiguration of unstable ’excited’ 
states. "Classical Arrows of Time’ or CATs are built on 
collective or generalized information flow in compos- 
ite quantum systems acting with behaviors that can be 
described by classical equations of physics and point- 
ing from unstable system configurations to more stable 
ones. 

Quantum information encoded as qubits and qwords 
are the "contents of ’infostates’ resident in gates, reg- 
isters and memories. Collections of memories can sup- 
port many qwords as single information objects. They 
may be extended quantum objects with serial (sequen- 
tial excitation network or SEN) properties or collective 
properties (collective excitation networks or CENSs). 
Combinations of qwords acting like a single quantum 
object can form qsentences. "These various informa- 
tion structures are physical ’infostates’ of the signals 
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or gates in which they reside. The transfer of phys- 
ical objects combined with their information content 
defines causal networks and T-computers. The infor- 
mation flow in the universe occurs without any explicit 
dependence on time as a 'dimension'. Real and com- 
plex numbers, or any ordered set of objects can be used 
to "time label’ events. Unusual units of time can also 
be created to represent causal relationships in theo- 
retical physics models where complex processes involve 
"mixing! of spatio-temporal information as long as their 
'ordering! is understood. 

Recognition that "time! is created by complex sys- 
tems capable of ’computing’ it, may clear up "time! re- 
lated paradoxes and issues related to causality, informa- 
tion theory, and the 'experience' of time inside complex 
states of 'consciousness'. 


4. Universal Time 


Let us now look at a general approach to incorporating 
time into the space-time constructions used in physical 
theories to model the evolution of the substances or 
physical systems in space. The form of the space-time 
infostate locating a physical system, Sj, in the most 
general (s--r) dimensional space-time topology (model 
of the universe) is given by: 


I83) sace - ime = |s = space) e ir p time) 


= |di, da, ds, ...ds) @ |ti, t2, ...t) 
= (di, d5, da, ds, ti, ta, d.) s 


Where d; and t; are the observable infostates of the 
system with respect to the ordered ’set’ of s space and 
T time dimensions of the topological model being used. 
Note that the time coordinates are really time labels 
tagged to the event or its infostate associated with the 
configuration of system Sy. The space coordinates are 
also 'tagged' onto the infostate identified with this ob- 
served system. The infostate for a "classical system in 
standard (3 + 1) space-time is a sub-space-time of the 
most general space-time above. This is: 


(S341) = |di, d2, da, t1) = |£, y, 2, t). (4) 


This state is the space-time information compo- 
nent of a more general complete infostate that contains 
not only the space-time location information but also 
all other possible total energy, internal configuration, 
material composition and environmental information. 
This is represented by Htotal energy, configuration, 
composition, ..., etc.)}=I(other). This term implicitly 
contains all the information about the all the physical 
subsystems forming the composite or collective state of 
the substance (complex system) being observed. It is 
important to clearly identify the processes of informa- 
tion mapping to the various coordinates and to have 
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inverse functions that take one back to standard 3+1 
space-times as dimensional information is gained or 
lost in the modeling process. 

The complete infostate for this system is: 


|S3) complete = |I(other)) e jdi, ds, ..., d;) e 


lti, te, ET tr) = |J(other), di, də, AS d,, ti, t», uta) 


= |I(other), space, time) . 


This is the complete infostate for the system rel- 
ative to the rest of the universe. The infostate for a 
given configuration, a, of universe, |U),, is then the 
direct product of all the infostates of the substances and 
space of which it is composed. We have the following 
equation for the a-th state of the universe with all its 
subsystems in their a-th states: 


[U), = |Vacuum), &) E s. (5) 
J=1 


This is the form of time-independent states of the 
universe that one can use in the Wheeler-DeWitt equa- 
tion. The transition from one configuration to another 
forms a history’ of the universe composed of a sequence 
of configuration changes. Cosmic ’time’ is the result 
of 'change' not in time, but change creating informa- 
tion that becomes ’time’ when signals are processed by 
observers inside the evolving universe. The transition 
from the (7) to the (¢+1) states results in the creation 
of information that computes into the time elapsed be- 
tween those two states. 


5. Computing Time 


The computation of the difference between the time la- 
bels for any two infostates results in another ’bit’ of 
information that we call the ’time’ elapsed between the 
two observed events. From this perspective, ’time’ does 
not exist a priori, but is in fact a computed measure of 
change. The construction of a ‘direction’ and 'dimen- 
sion’ for 'arrows of time’ follows from the ordered sets of 
numbers or label states added to observed ’infostates’ 
originating in unstable systems. 


6. The Substance of Time 


A general topology of time can be built from this ap- 
proach that encompasses convenient theoretical con- 
structions like 'imaginary' time, various 'arrows of 
time', and multiple or partial time coordinates used in 
higher dimensional topological models of the physical 
universe. Time is real in the same sense that informa- 
tion is real. The ’substance’ of ’time’ is ’change’. 
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7. Summary 


In this brief paper I have attempted to outline a new 
way of thinking about time. I would like to summarize 
by stating the following three conclusions. 

l. Change in the configurations of substance in 
space creates signals carrying information about their 
sources to other systems in space. 

2. Signals are computed into time labels for infos- 
tates representing observed phenomena. 

3. Time is used to construct space-time maps of the 
evolving universe and along with application of the laws 
of physics, a determination of the possible emerging 
configurations of matter can be 'computed'. 

There is much more work to be done to detail how 
real physical systems compute time and how this new 
approach to time can be understood in the context of 
information theory applied to quantum and classical 
systems, causal networks, collective excitations and be- 
haviors of complex systems, and consciousness. 
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COTT MATHESON HITCHCOCK GIVING HIS PITCH ABOUT HIS TIME THEORY 


AS AN INVITED TALK TO PHYSICISTS AT THE INSTITUTE FOR HIGH ENERGY 
PHYSICS [IHEP], MOSCOW REGION, RUSSIA ON JUNE 21, 2000 
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See the talk: 


WITH THE ORIGINAL ILLUSTRATIONS USED IN THE TALK 


An Invited Special Guest Speaker Presentation Given at The Institute For High Energy Physics [IHEP], 
Protvino, Russia. 
Presented: Wednesday, June 21, 2000 
A VERY SPECIAL AND WARM THANKS TO OF IHEP FOR MAKING THIS 
HISTORIC MOMENT POSSIBLE 


A theory of time as the 'information' created in the irreversible decay process of excited or unstable 
states is proposed. Using new tools such as Feynman Clocks (FCs) Feynman Detectors (FDs), Collective 
Excitation Networks (CENs), Sequential Excitation Networks (SENs), Plateaus of Complexity (POCs), 
Causal Networks, and Quantum Computation Methods previously separate 'arrows of time' describing 
change in complex systems ranging from the Big Bang to the emergence of consciousness in the Brain 
are 'unified'. The 'direction' and 'dimension' of time are created from clock ordered sets of real number 
"labels" coupled to signal induced states in detectors and memory registers. The 'Problem of Time’ can 


be 'solved' using the fundamental irreversible Quantum Arrow of Time (QAT) and reversible Classical 
Arrows of Time (CATs) to 'map' information flow in causal networks. A pair of communicating electronic 
Feynman Clock/Detector units were built and used to demonstrate the basic principles of CAUSAL 
NETWORKS of Feynman Clock and Detector NODES that illustrate how this new theory of 'time' is the 
product of information flow in complex networks that compose the evolving structures of the universe in 
and around us as processed with our brains T-computer using our instruments. 


THE PAPER ABOVE WAS THE RESULT OF FURTHER INVESTIGATIONS INTO THE IDEAS FIRST 
ESTABLISHED BY THE FOLLOWING PAPER BELOW: 


This is Scott's first paper [with link] posted on the LANL [now Cornell] e-print arXiv about tíme and while 
some of the ideas presented were dropped later, others were expanded in subsequent papers. This 
paper lead to Scott's invitation by Vladimir A. Petrov to come to Russia and give an invited guest 


speaker talk at The Institute For High Energy Physics [IHEP], Protvino, Russia. Presented: Wednesday, 


June 24, 2000 which is this web page. 


See the following for the follow up 2001 talk: 


Feynman Clock Demonstration Units, The units illustrate the status of the excited 
(green LEDS) and detector states (red LEDs) of two representative FC-nodes or gates in 
a causal network. Each of the two identical FC/FD units in the kit is a battery operated 
infra-red photon pulse transmitter and detector. Signals from one unit are sent to the 
other unit by conventional infrared sources and detectors used in television remote 
controls. They are shielded from stray light by the two hollow black tubes between the 
units. The 'time' interval between successive FC signal emissions (accompanied by a 
decreasing number of green LEDS displayed on the transmitter) represents the lifetime 
of the collective exctiation state forthat system configuration given by the number of 
LEDs illuminated. The ‘decay’, or ‘decoherence’ lifetimes for the transition from the FD 
mode to the FC mode of a unit represent the internal reconfiguration process of the 
entire gate or node. The number of green LEDs displayed indicates hoe many signals or 
excited states remain in the Feynman Clock mode of that unit from a maximum possible 
number of 10. After all ten signals have been sent the transmitting unit shifts to a FD 
mode with no lights on. It remains in this mode until 10 signals have been detected by it 
or it is shut off. Examples of these systems include the photon emission and absorption 
in atoms, phonons or sound waves emitted or detected in crystals, and electron and 
'exciton' flow in photosynthetic networks in plant cells. The cyclical circuits created with 
the feedback and feedforward of signals between these two units illustrates elementary 
information processing in neurons. Conventional 'time' between red/green LED events is 
created by the observer of the two node network by a process of signal mapping. The 
red and green light is mapped to the internal or standard clock of the observer from 
which the understanding of the causal nature of the information flow between these two 
units is related to the standard 'direction' and 'dimension' associated with time . 


What Time Is and What Time Is Not 


Scott Matheson Hitchcock 
08/08/21 


A review of the 7 principles found to be the actual nature of time. 
See my various papers about time on: https://archive.org/details/Qnonessentialtime gmail com 


1. Philosophy of Time: time exists as information, NOT as a dimension. Time is as real as information is real. 


2. Arrows of Time: Quantum Arrows of Time [QATs] and all other arrows of time only exist as constructions 
from signal/information flow in causal networks. All arrows of time point from cause [source] to effect [sink] from 
simple 2-level systems at the quantum scale such as photon emission in atoms up through the cosmological 
domain through hierarchical scaling of interconnected causal networks at various plateaus of complexity [POCs]. 


3. Direction of Time: only exists as directions associated with vectors representing arrows of time pointing from 
cause to effect [source to sink] in the causal networks of the evolving universe. 


4. There is no Time to travel 'in', only space [i.e. the vacuum] where the 'now' created by our consciousness 
is all we can directly experience. Note that the vacuum exists as a physical entity and space is only a map of this 
fundamental basis for the universe. "The Map is not the territory" - Alfred Korzybski 


5. Our brains T-computer creates 'time' labeled maps of the patterns of observed changes in the 
configurations of matter in the universe into sequential time stamped and labeled memories. Change is a 
Fundamental property of the universe, time is not. No change means no time. 


6. The Problem of Time therefore has been solved using Feynman Clocks, T-computers, and Causal Networks. 


7. The Vacuum is space and Time is a measure of Changes in the configuratons of matter floating on the 


surface of the vacuum. We attribute dimensions to the vacuum [space] as part of our application of geometry 
[models] to the real world. The vacuum is much more complex that mere empty space. The vacuum is in fact a 
multi-vacuum with properties that depend locally on matter and globally on cosmic universality. Cosmological 
evolution is measured by the maps of change we construct using time as a metric. 


Note: the speed of light is a fundamental property of the multi-vacuum 'surface' of the deep energy sea that 
contains the missing mass and dark energy of the universe. This is why it can't be violated by mythical particles 
such as tachyons or space-time fabrications and fantasies such as cosmic tunnels or GERIESHE 


See the following for a discussion of why space-time diagrams are wrong especially when looking at time as a 
fundamental property of the universe: 


f 


Special Note: Time is still useful as a measure of change in our daily lives. Using repeating reproducible 
regular signal generating systems such as standard clocks [e.g. atomic clocks, watches, computer 
clocks etc.] gives us a way to create our ordered time maps. Time produced by comparison of a 
standard clock with the observed system and processed by our brains T-computer or similar ‘clocked’ 
information processing devices is ‘real’. The reality of time as a pacer of human activities is embedded 
in our lives. 
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Fig. 38, Pair production and pair annihilation in a e fi orld line of a single 


Wilson cloud chenter 


Conceptions of this kind were developed by E. C. G. Stilekelberg and 
R. P. Feynman.* Their investigations showed that a positron—that is, f sses. Positive time is represented by a vertical 
a particle of the mass of an electron, but carrying itive wait line going spward; the other solid lines represent world lises of par 
charge—can be regarded as an electrom moving backward in time. The ticles, Dotted lines indicate the world lines of the yruys. In the 
negative unit charge of the electron, which travels in the opposite event A, the incident y-ray produces a pair consisting of electros num- 
time direction, has the sume physical effects as the charge of the ositron. In the event C, the positron collides with electron 
positron traveling i and therefore the two interpretations this pair is annihilated ia the collision, the only trace being 
annot be distinguished obsorvationally. the yray starting at C. In the photograph, the paths of the particles 
Feynman showed that these conceptions cas be uned for an explana: are visible and show a spatial arrangement similar to that of the solid 
tios of pair production and mnihilation. It has be y lines in the diagram; the y-rays are not visible in the photograph. 
photographs taken in a Wilson cloud chamber that, ol According to Feysman, we can as well interpret the process dine x ON VERT 7) P < = T; RKS 
AT a positron are generated broa i gramed ie figere 38 by regarding the train of lines DCAB as the world S 人 VERT Tc CAUSAL ^ JE TG) Of 
starting from the same point, travel along diff line of one single electron, which from C to 4 travels backward in BC.] = J , » e 
r ik aaia le’ ale seabed A A icated in figure 39. Inctead of three particles, we thus A, 已 ,CT OF NETWORKS FIXEJ JU SPACE 
free through space and then merges with it in am act of collision. This interpretation has the advantage that we need 
s thus vanish completely, leaving as their effect wot speak of pair production and pair annihilation; the one particle 
is there all the time. The causal anomalies of creation from nothing 
and vanishing into sothing are thus eliminated; however, in exchange 
; for them another causal anomaly enters the description: the electron 
y" r travels part of its path backward ia time. 
76 (1040), pp. 749-750. We meet here with a sew illustration of the theory of equivalent 
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IN THIS LAVISHLY ILBUSTRATED BOOK, ONE OF ENGLAND'S 
GREAT WRITERS REVEALS WHAT HE HAS LEARNED ABOUT THE 


-—- 
t RIDDLE THAT HAS PLAGUED MANKIND THROUGH y SNTURIES. 


In order to see famous hills and rivers, one must have 
also predestined luck; unless the appointed time has 
come, one has no time to see them even though they 
are situated within a dozen miles. 


For everything that exists and not one sigh nor smile 
| nor tear, 
One hair nor particle of dust, not one can pass away. 


There are optical illusions in time as well as in space. 
Eternity both enfoldeth and unfoldeth succession. 


Do but suppose a man to know himself, that he comes 
into this world on no other errand but to arise out of 
the vanity of time. 


Think that you are not yet begotten, think that you 
are in the womb, that you are young, that you are 
old, that you are dead, that you are in the world 
beyond the grave, grasp all that in your thought at 
once, all times and places. 


And the authors, not in the order above, are 
Blake, Chang Ch'ao, Cowley, some Anon. in 
Hermetica, William Law, Nicolas of Cusa, Proust, 
and Ruskin. 


-X Time TIO . It is 
true that without change in some form or other, 
there would be no Time. been denied, 


chiefly because a certain amount of change has 
been cheated into the picture. If we try to imag- 
ine ourselves in a world without sound or move- 
ment, with nothing stirring, without even our 
breathing or heart-beats, we must agree that we 
cannot have Time there. Time may not be 
mething ha ing, but unless some- 
thing i ing, there cannot be Time. 
People who deny this do not completely freeze 
the scene; they put their living selves in it; and 
then of course they would be aware of Time just 
because something would be happening, and 
change, no matter on how minute a scale, woul 


Change itself, however, does not give us Time. 
Suppose we found ourselves in a mad world, 
created by a surrealist demiurge. A sun like ours 
rises and sets and there is darkness; then three 
blue suns follow one another across the sky ; then 
there is a lot of darkness, finally dispelled by a 
colossal double sun that glares and glares at us 
until we are sick of it; then a twilight into which 
six multicolored moons arise; and so it goes on, 
the scene forever changing, without repetition or 
rhythm. Even in such a world, of course, some- 
body could say, “We met when there were those 
three blue suns, remember?" so that some faint 
notion of time would be struggling through. But 
it would be a very dim and distorted notion, not 


chiefly because, in wider fields of ion, the 


int has often to me to have been com- 
is flux, nothing remaining the same. But how can 
he know this? If everything is changing, in- 
cluding himself, how can he know that anything 
is changing? There could be no standard of 
comparison, no point of reference. — NAT Sà 

Similarly, if another philosopher tells me that 
when he examines his mind and finds there 
nothing fixed, only an endless flicker of thought 
and feeling, he seems to me to be forgetting that, 
unless the searching and reporting self is steadi 
and more reliable than any flicker or fi 1 
report is useless anyhow. 
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THE TIME TRAVEL RELIGION 


Q: Is time travel possible? 


A: Yes, you can travel to your future [a 'place' that does not 'exist' until it is 'created' by changes in the 
‘now’ of your part of the universe]. Your consciousness travels with your body via the sequence of 
evolving ‘nows’ of your body and mind. There is no past to return to. There is no future to jump to. 
There is only now. Time 'travel' is a one-way trip for all of us where the future is created by the changes 
in our ‘nows’. [For more details see my other papers at: 


Q: Why? https://archive.org/details/@scott_matheson_hitchcock368 


A: Process reversal is not the same as time reversal. Most time travel scenarios confuse this point. We 
create time as a measure of change in the states of systems undergoing processes such as ‘aging’ of our 
bodies. We can reverse some processes locally with the application of ‘order’ in the form of energy to 
reconstruct a state of system that we consider to be a previous configuration of that system. Change 
does not occur in time. Change occurs independent of the time. Time is a construction that we have 
created to map irreversible and reversible processes. All this is relative to our choice of clocks, which are 
also subject to change. Space and time are human-made maps. The space-time of physics is a 
mathematical construction whose goal is to map the real world’s evolutionary processes via laws that 
explain the past and attempt to predict the future based on observed or experienced patterns of 
change. ‘Now’ is the only reality we can experience. 


Q: Why is the belief that time travel is possible so pervasive in science fiction and science? 


A: Time travel is a fundamentally a fantasy that feeds ones desire to change events in a past that doesn’t 
exist or a future that has yet to be created by the universe out of the present ‘now’ — neither the past or 
future exist as some sort of place we can travel to. Time travel as part of physical theories is 
mathematical only. As far as the emotional need of ‘scientists’ to believe in time travel, | can only say 
that this may originate in their narcissistic desire to control events outside of their limitations — to make 
the universe conform to their emotional and irrational desires. This is what usually happens in time 
travel fantasies in science fiction and the movies. While 'time travel' is an easy vehicle to move a story 
along in fiction, it also represents an easy way to assert dominance over irreversible or unpredictable 
change. In conclusion time travel is a belief with followers who fervor borders on the irrational thinking 
found in religion. ‘Now’ is the only reality regardless of relativistic transformations that really represent 
slowing down or speeding up of the metabolic processes of our bodies or energy flow processes in our 
instruments. Therefore "be here now" and enjoy surfing on your cosmic wave of ‘now’! 


- SCOTT MATHESON HITCHCOCK [Thursday, July 30, 2015] 


